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Through the yenrs sines man boenme euriong of hic sureoundings

he han discovered o great deal nbout the wild ducks, geere anld swans
that share hin environment. The sum of thix knowledge now in print
in finpressive, Indeed, except for the domestie fowl, there is no
fornup of birds more completely disenssed i literstues than water.
owl, )
- Pattent explorations year by year have loeated the breeding ranges
of waterfowl; and after World War I1 oir knowledge of the spread
of ducks in spring and ssmmer beeanme tharoughly refined. These post.
war studis exploded xome myths nbout the sourees of waterfowl, and
we were brought to realize that the peaverhinl “uorth,” from which
enme the antual flow of ducks, wax the farmland of prairie states and
hrovinees.

In the 1930', studiea of breeding behavior vevealed how nesting
pairs beeame Ixolated by sexual steife. This understanding created
A new outlook for management, It beeame eloar that many square
milex were required to produce o floek of duckn; that a wilderness
marsh coulil hold no higher densities of paics than sleugh and pothole
countey in rich agricnltural laad,

The paired dinteibution of ducks bnluesd researeh In cemms toch.
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nhygies: bivds wore el ensioe ts connt fn sadl groups than in
tlovks, The sueveys of the past 139 years have shown wheree each ki
thrives. Wa kiow nenrly s et nhout the density of praivie water.
Tl ain we du of dimestie stiek,  Mareover, there i o clenr ecord of
their ups and dewns s dreouth, dreainnge and sther elistges fis habitae
vied shifts and deelines in populition,  Studies of waterfowd on
theip winterime geonmis honve ronpded out the pletnre; we know
where most of the Nerth Amerienn ducks live the year aronnl,

U Ve bisis of s bandiges, reinforesd by intensive studles of
vinible migrution wmd tracking with colar, we know wlien waterfowl
migrate, their routes and destintions. Main pusagtes v be pre.
dicted throgh an wnlysis of wenther dotn, Suel knowledge has
becote of increpsing Bnportanes as we deaen thut ducks ennnot by
mannged g thaugh they were all Mallards; that, speeles by species,
there nre importiat differences in timime, s restiog places ad in
destinstions, so thit ax pressures of civilization inceease, the neel
for specigl nttention for sone kimds Deeomes ever more important,

The signiflcance of lsinting as o mortality factor and the infhtence
of jndividusl regniations on the total kK have reveived Inereased
attention, I thiv work. great mnsses of datn oderived from banding
progeams atct hapterdrvest studivs have beea annlyzad by the bin.
stntistician, a telative neweotner o the  waterfow] reseneeh fleld,

All waterfowl adupt well to enptivity, lience theie sex aml npe
clinracteriaties, their roeding bedigvior wid their reproductive o
tentinle are utderstomd toe better than in most families of birds,
Pethaps there ix o lessent to be ped in the fact that some of the
technigies for captive brevding, especinlly of rare North Smeriean
spreies, as the Trampeter Swam, or declining birds, ax the Casvas.
biek, sre more highly developed in Buropw,

We have enlurged one knowledge of waterfowl seology,  Environ-
niental situations available to ducks nmd geese Sop breeding, migration
nd wintering have beve exsmined to explain degrees of use and
toneuse, We wtderstand mueh more of the needs and tolernnees of
waterfowl for food, cover, waler sinl seenrity,  Prescribd hurening,
regulnted  grazing, supplements]l feeding, controllnd water lovels,
artifieind nesting sites, and strategic plaveinent of refuges are but a
fow of the teols yow employed on fntensively mansged areas. Drastle
ehianges in habitat entised by mistiere eyeles, hureieanes smd baman
aetivities during the past 20 years have affordud opportunitivs o
stuedye the effvets of mnjor alterations in envivetiment on waterfowl,
W now nre better able o anticipute and explain eaturnl ups aml
downs in waterfowl numbers, shifts I disteibution and chinnges in
behavior.
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Thin Jas vot Wemg qn esluistive mview of secnnplishients in
wittorfow! recenreh s our porposs has been simply to show 1hat know.
Jolige of watepfow! has reselied an mdvienel stiate, 1t it is eommoniy
arreagd thnt fact finding bos not kept gaee with” needs

Rewenreh eulls Sor enrious nen with the time mul the means 1
extiipipe Umwir sutrtonmdimges. 1o waterifowl hisley, the nesds of pe.
seittvdy never hefore Juve Deen et so loatifally, Whees one min
giave full tne to rosearch bofors the war, 20 op 200 Binligists e
devie tieir epereies to woterfoul stwdics, Where e vere vuly
il peds of dollars, we e have tnany tiensnnls,

Wit needs stould e mrt by this exmndinge offurt ! We chinm
po tnpepoly on ddepe, T prepuring this paper we e veforred 1o
wvery] of the processad bricfs ontlinang resmeel nevds 1lint bave bosh
turtie] st during the past thee Years by emmmitisns of 1" nited Stnfos
wnd Capading biologisgs ¢ Mississippi Flywoy Connedl, 1962 1, & Fish
aned Wildlife Serviee, 1968 150 S, 1Pishoamd Wilillife Serviee nnd
Conagdinn Willlife Sepviee, 121, Our coneern in thix disciussion s
not g ehose Jouk ot heeds e se bt rather on exadiation of the e
et state of wnterfowl eesenceh, fep here, wo lelieve, see to be Tl
elites o {4 prondietive Tutare,

Clegply there is 0 requirement for fpeaved comtnnniention betwesn
reseipch 0t dmaitagengent. Besvarely biodmgists mnst oo bwebtop jols of
iKing the cesutts of tvir stiddies avnilulde for athers, Publicntion
not agly aecamplishes this end; it il gives evidenee aml diseaveries
the hopefit of sernting by men of varied experiences amd sutloske 1he
wirld overs dwl when noseientist 14 obliged ta plaes bis sosults in
the apen Whego they iy be exnmined by hid ealleagues, he ol jists
to n lisiptined namlysis of bs work that comes about in uo other
wiy; he bearne the trath of his udings theongh this ordeal, Ty n
publiching the mery of his dita, the poseareh biologist is doing ligtle
more than whispering in his own beard,

Thepe i 0 fundamental need not ondy for publivation of eurvemt
resvigpeh, Bt for consolidntion of the mas of raw dodn aleeady in
hamel, For example, many of the tindinges gnthered by conprreating
ngeheies i the witerfowd brewding ground sieveys of the past 19
yeitrx are diftlenlt to nae i their peesent Turnm, Sone Specind Seien.
tifie feeports holding this waterind nee out of print and are pat
“-ill!'l.\' avuilahte in fibeories, These peeoards shulil e rondensed,
wnhlyzed and publislied while warkers whoe gatlerad e mnteriad
a2 il netive, How e wo plaoy Fop dommerow without i vlear view
of Where wo e tinlny ?

Bk It the 100% thie need Tor presenting the results of pesenrely
befure the lny public was feepiently stted. Here is one fleld where
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el wlvasees Bane by pade danires e past 20 0ears. Mang of the
stites e leeping vtheiy pobitee informed throngh gopbar lish il
grne gt nd semistechipienl blloins, The calilior of writing
is often aacellont god the sealte ol veseapeh pepueted jiy oler, simple
togange, Pl Fish nned Wildlite Sevvies and Pee Candin. Wililife
Seevies have prahiaal several popiatae alleting an their aetivities,
aml o we hive Wb ppoed FPonterrroane, Clusduska of ol 11, 0
il vompendimn o8 infortation o many phises of waterfowd nun.
sgetnent nd resenteh,

There s teed for sovineenmmnie studies of oue waterfinel © smirees,
“Umder dimeeratic systems the nltinmte jodwments of what s 7 ool
winl what is bl bt the atifizntion of pesotirves gnd e cons
thereaf ape praducts of publie opinian® (Kolson, PGS, Studies ape
neodod pelinting waterfowl wiel their nmt=lies 1o The swiety of nn,
this requiretient intensitied byt diffevences in pablie opinjon sn
witterfuw | eonseevntion that now exist hotweent Citionl and the United
stiles, Surely the averall plan for witterfow] researeds shinnbd anke use
of diseipline< sthor U binlogy 10 sort ont the forees e play and to
provide thie noecsaney sovinl ol ceonude Foutmdntions fop the preser.
vition of wiaterfowl resonrees,

Duta on breeding-geromnd alensitios fn the United States fialionde
it Doy thusit twn pee eeut of gime daeks est an eofiges ol othey
pobliee el VCpisney of ol 1930 Willimns of ol 10730, Siimdlar eon-
ditivns prevadl on the Praivie Peovinees, Sovieoeonamie stindies may
point to ways winl means for epeating new fneentives fop the preseren.
tion of hireeditge hnbitar on private fasalnul,

I this smime fehl there jc need for o comtinming progeam of
resenrely in Ahe relidion of the humter to his gime, Tlheaugh the g
steady deeling of the lnpder’s priviteges, the geneead ideg seeis o
lnve beon that sotoe gomd st vesnll sinply by tehtoning thiv sersw,
Now we Juve a niss of fnws that eesteiet Freedom bt possibly with-
ot commensueate snvings of hinls, food Tiws elfeetively enforem)
stee witerfowl manngement’s oldost nd st usefnl tools, L, it
b Doy sarid, is the “seienee of liberty™ (Bondunt, 18911, Sureely i
must be possibile, through vesearchy to cotserve our waterfowl ander
sontind, enferveable Iiws whicl st the same tine toke into aeeonnt the
dignity of Rtuman freedom, '

There §s vemd for e Intensive studies of the potentinl of Jaeal
waterfowd Dabitat, Minnesotn, Wisconsin and New York State are
exittnples of jurisdictions that luve pioneered here, An awareness of
the productive eapabilitiex of sative wetlsmds must, eome about {F
wildfowling i 1w suevive, In the Bnited States, there hins developed -
the habit of looking ever nurth for the btk of our supplies; and this
hos held in Canndn us well, Bt there is evidenee that the combined &
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Botne peoditet of cael stade aed pradeie provines ginkes ap most of
te entire Hight, Koowledgge of loen) waterfow] will dneite caneetn
for loval pupulations, o step towasd more efleient msnsgement of the
resource iy i whele,

There is 0 need to study the bird itself, Walerfowl rescerch sinee
the war has developed ns u seietive of vounting, but wa simply do not
know enough about the birds we tally, To bdunee pxpenditure of hun.
drds of thovsasnds of dollars far survey, there is nat enowgh spest on
studies of the bivd—gowd old-fushioned life-histopy stidlies benefiting
by new teelmigues i hawd, Theee remain muny mysteries abont the
conmuon Mallard, for instaties, Uit must hive bearing on its welfure
und mnngement, And the Mattard is but one of Q0 speeies of ducks on
our shooting regulutions today, Dirvet stiudy of the bird itaclf should
bee envouraged at all fevels—in gradunte sehool, by university faeulty,
by stade, provinein) mnl Tederal oflives,

There appears to be 0 newl Tor better eapport etween waterfowl
biologists and collengues in closely relutel diseiplines, Most notiee.
able in the gap between waterfowl men sl ornithologists studying
other birds, but there ix slvo o failure to beeome fumiline with many
other closely reluted seienves, Sueh voluntary isolntion sepurntes our
field from newly discovered traths efose to one prolfens, We are
becoming detuched from sourees of infortition vital to the welfure
uf the renourcees we hope W manuge.

There is a need to revitalize the study of waterfowl disenses, Thix
will come about, doubtlesly, as total supplies dwindle sl the impact
of nonhunting mortality is wmore fully renlized, But we et pot det
the priorities of habitat peeservation and speeles mntspement dull
our coneern for disense, Botulism almost every sumnier elabns o
shocking number of bieds. It would not surprise us to learn, if all
the facts were avadlable for annlysis, that botglism losses Sur xome
recent years in Manitobn npprowched 50 per cent of the legul hurvest,
Yet u cotmplucent or defentist attitude seems to huve developed to.
ward botulism, and thix just ut the time when Bell, ef al. (1053)
have produced the tenable mieroenvironment concept, when Cooch
(1064) hus shown u possible involvement of the salt glund, and
when plarmacology has mnde fmportant steides with antibioties,
Botulism researceh, we believe, is at the threshold of its most iinportant
dincoverioy, but s stimuluy is needed,

There I8 u rencwed interest in lend peisoning, but fowl cholera
remuing an enigmn communding little sttention, Algal poisoning in
Aill n mystery, but busie pesenreh is being earried forward by plant
physivlogists and public health scientists fur removed from the water.
fowl fleld. There is evidenee that some diseases ure incressing due to
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et of man's ovaerowinmg eole i tiee cealogy of wotepfowl babitul,
1 Hlye petions of wan fneeense e ineidenee of dissises, teee mnst be
soiie steps Do e Like Bogedies ap eonteod Hhiese ontbireadis,

Plare s i need Tor every organization tal is eavexiog ot waler.
fowl researeh to evadunte the effestiveness of ity resenveh progean,
Alibo Lol (10480, befure this samme Confepenve 17 yenes age, sail,
“Eambling durisge the Hest deanle of wildbife pesemrel may be ox.
plivhind—and dismissed—=as geowing poins.” e aditted, “All of s
Futabled, more or less, in the early day<” Then e pedded, “None of
these alibis for fumtling exist toduy, To sduce fumbling is our most
importunt jub," The witerfow] geseareh effort of 165 §s much more
impressive in terms of sk than thar of 1988, bt s it relutively
more profielent

To wnswer this questior Will sequive enell sponsoring ngeney 1o
compare its researeh progenm with the aceepted standards for sound
resenreh  mlministeation, Useful golding prineiples,  veeently  laid
down by Dr, b b, Saon (EBS), emphiasize it suecessfol eesenrels
requires compoetenl peesentiel working in o inspired  atmosphere
utnder o skilled vesenreh diteetop within o framework that prodiees
wocontinand flow of ddens Feom the individunl seiontist 10 senior
neguigenent.

Whint s the Lest staeting pmint For jmproving o resoavely organizo.
tion? ‘Phe usie ingredionts of gomd vesenvel enn be Bistnd, and sront.
g ane or another of them sepurately will sevasdonnlly help, DBat we
heliove that the key 1o the salution ix at the top==that by insising
on sound prineiples of seientifie procedave, administeation will build
i stranger, mopee effivient and useful gesetiveh organization while
the sume time atteeting wellagegined young g diseiplined s the
traditions of selence,

Ot Tives

Phere iy eonsitlernble misindorstanding vegarding the relation be-
tween seiontitie posenreh aml the nevd for prctieal juformation by
manngement, Selenee does not seorn the practival, Bdead, researeh
theives anly  where it produets contribute  asefully  to hunan
development, Bt we st resist shiogtentting in the nume of prae.
tieability, Thin tends to lemd resenveh down anreaw teails while at the
s time well-trained scientists are fndueed (o fnd emplopment in
other fichds,

Practien] gouts themselves are sot out of ovder, Coliwmbus' journey
neress uncharted seas is an oulstionding example of asle researeh,
Mis objective waus Indin and he had practivnl reasons for sevking this
gonl. But resenreh, like Colnmbus’ diseovers of Mnerien, which could



